Dr. EDWARD MELLANBY, F.R.S.
[Summary.] IT is a matter worthy of comment that in the last discussion on exophthalmic goitre, held by this Society in 1921,1 the possibility of using iodine in the treatment of the disease was not mentioned by any of the speakers. This is an indication of the general attitude towards iodine therapy in hyperthyroidism, the usual teaching being that, although it may do good in certain cases, it does so much harm in others as to warrant condemnation. Why it should be beneficial in some cases and harmful in others was not considered.
To develop a satisfactory method of treatment of a metabolic disease along scientific lines is practically impossible so long as nothing is known as to the aetiology of the disease and but little of the physiology of the organ affected. This is the difficulty in the case of exophthalmic goitre. There is, however, one fact upon which there is general agreement which must receive consideration in any effort to evolve a method of treatment of this disease. I refer to the condition or conditions of hyperplasia of the thyroid gland found in hyperthyroidism, and the association of this with a diminished amount of iodine as compared with normal gland tissue. Marine2 has also demonstrated that hyperplasia of thyroid unaccompanied by hyperthyroidism in dogs and other animals can be converted back to the normal colloidcontaining structure in the course of a few weeks by giving iodine. Iodine therapy would appear, therefore, to have a strong claim for consideration in the treatment of exophthalmic goitre. This claim is strengthened by some of the remarkable effects of iodine medication in this disease.
The action of iodine in hyperthyroidism, although observed casually by earlier workers, including Trousseau, was described by Weisser' in 1920, his observations being corroborated and extended in 1921 by Loewy and Zondek.4 Their work was unknown to me when in March, 1921, I described the e7ffect of a diet containing additional iodine on hyperthyroidism before the Physiological Society (Journ. Physiol. Proc., 1921) , and in May, 1921, the specific effect of iodine on this condition before the Association of Physicians at Birmingham, and in the Oliver-Sbarpey lectures in May, 1922 .' Further work on the same subject has been described by Plummer and Boothby, 6 Starr, Walcott, Segall and Means, 7 Cowell and Mellanby, 8 and Fraser.9 1"Discussion on the Medical and Surgical Treatment of Graves' Disease," Proceedings, 1921, xiv -(Clin. Sect., with Sects. Med. and Surg.) , pp. 1-62. 2Archiv. Inter. Med., 1909 , iv, p. 253. aBerl. klin. Wochenschr., 1920 Small doses of iodine in the form of potassium iodide (1 gr. up to 9 gr. daily), or liquor iodi compositus U.S.P. (Lugol's solution, 15 minims), produce in most cases of hyperthyroidism a remarkable improvement in the course of a few days. The basal metabolic rate is lowered, the pulse-rate becomes slower, sweating diminishes, tremors are lessened and, in fact, all the symptoms of hyperthyroidism are profoundly influenced. This improvement is at a maximum during the tenth to the twentieth day after the beginning of iodide administration, and is then frequently followed by a gradual return of the symptoms, but these do not as a rule attain their former severity.
Iodine therapy in hyperthyroidism may result in an exacerbation of symptoms under certain conditions.
(1) In certain cases, and more particularly in those with large, hard glands, a sudden increase of symptoms may develop during the treatment. These subside after a few days, but may recur at intervals in these particular patients.
(2) If iodine treatment is stopped, more especially during the earlier months, there will be an increase in symptoms. Even after nine months of iodine therapy, ceasing to give iodine in one case brought about within a week a return of tachycardia, an increase in the basal metabolic rate and a loss of weight.
Iodine produces changes in the hyperplasia of the thyroids of these patients parallel to its influence on the hyperthyroidism. Rienhoff has confirmed the earlier results of Marine and Lenhart,2 and has shown that in the course of three weeks iodine brings about involution of the thyroid glands towards normal. Thereis an increase in size of the gland, a decrease in vascularity, an increase in the colloid, a change in shape of the acini to the round even type, and a transition of the high columnar-shaped epithelial cells to flat cuboidal and low columnar shape. So long as symptoms of hyperthyroidism are evident, iodine does not, in my experience, convert the gland completely back to normal. In two cases, even after iodine treatmett had continued nine and fifteen months respectively, although the thyroid glands contained much colloid and in some parts were normal, there was still an excessive amount of hyperplasia. In both cases, also, there were symptoms of hyperthyroidism. It seems to me then, that, although iodine tends to convert hyperplasia of the thyroid associated with hyperthyroiaism back to the normal structure, it. does not succeed in doing this with the ease with which it carries out this process in cases of hyperplasia unassociated with hyperthyroidism. The reason for this failure may lie in some anatomical abnormality in the thyroid itself, or because there is a constant withdrawal of iodine or iodine-complex from the gland in order to satisfy some new and unknown physiological demand.
Before describing the results of iodine therapy in hyperthyroidism, apart from the immediate effects mentioned above, it may be well to state that my patients are also given a diet which, while complete physiologically so far as is known, is of relatively small caloric value.3 The reason for this is that we have found in animal experiments that, other things being equal, large energy-containing diets, which many patients with hyperthyroidism instinctively desire, tend to make the thyroids larger and more hyperplastic. It is obviously desirable to make all the conditions, so far as we know them, compatible with smaller and more normal glands.
We have now treated, at the Royal Infirmary, Sheffield, a series of cases of exopbthalmic goitre and hyperthyroidism over a long period, in some instances for as long as four years. Obviously it is difficult in treating patients in an out-patient department during a period of several years to control the conditions and to collect and evaluate the results.
Apart from the advantages offered by iodine therapy in increasing the safety of surgical operations on the thyroid-a point which will be discussed by others-the 1 Bull. Johns Hopkins, 1925, xxxvii, p. 285. following statements represent in a general way my own experience of this form of treatment:
(1) Most cases of hyperthyroidism are greatly improved during the first three weeks of iodine treatment. After this time, although the symptoms increase, they do not, as a rule, attain the intensity found before treatment; the patient's condition is, in fact, usually better.
(2) After two years or more of this treatment, the time seeming to vary with the previous duration of the disease and the hardness and size of the thyroid, there is generally a still greater improvement in the condition of these patients. Many of them can live normal lives, carry on their ordinary work, and can be regarded as cured.
(3) Iodine therapy in hyperthyroidism has its drawbacks and dangers, some of which have been indicated above. It is questionable whether, with our present limited knowledge of the subject, iodine therapy, apart from its use as an aid to surgery of the gland, should be practised on those suffering from hyperthyroidism with large, hard thyroids. These cases may show severe exacerbations of hyperthyroidism during treatment, and may develop difficulty in breathing owing to pressure of the enlarged gland on the trachea.
(4) Experimental work and clinical results suggest that the use of iodine in some form is an essential part of what will ultimately develop into a satisfactory medical method of treating exophthalmic goitre.
Dr. J. W. McNEE said that his interest in the subject was first aroused in 1924, when Professor M/Ieans, of Boston, was in London and spoke enthusiastically of the effects of Lugol's iodine solution in small doses in cases of Graves' disease which were being prepared for operation. As a result of observations made since then he was certain that, within definite limitations, the revival of the treatment of exophthalmic goitre by iodine must be regarded as a great improvement. The correct time for operating on patients after iodine treatment was now well recognized, being comnaonly about ten to twelve days after the commencement of treatment. The optimum time could as a rule be well enough gauged by watching the pulse-rate, and without the determination of the basal metabolism. It had been said that equal improvement could be obtained simply by rest in bed. This, he felt certain, was not correct; and after the maximum improvement possible was obtained by rest, administration of iodine led to still greater fall in the pulse-rate. This point had been well demonstrated in Professor Mellanby's charts.
As a result of iodine treatment he believed the risk of operation was influenced in two ways. The general mortality rate had been definitely reduced, and surgeons could now remove with far greater safety a larger part of the enlarged gland than was generally done before the re-introduction of iodine therapy. The latter point was of con-siderable importance, and -he-ha-d been struck with the frequency of recurrence in cases of Graves' disease in which one lobe only had been removed. In the last few months he had seen four of these recurrences, all of them operated upon before iodine had been re-introduced. In all of these patients the remaining lobe had greatly enlarged, and all the symptoms and signs of exophthalmic goitre had returned. Two of these patients had now been operated on again, after preliminary iodine treatment, with complete success.
He agreed with Professor Mellanby that although the optimum period for operation seemed to lie roughly between the tenth and fourteenth day after beginning treatment, the patients' symptoms were never so severe subsequently, even although the pulse-rate rose while iodine was being continued. Some iodine treatment even after the optimum time had passed, and the pulse-rate had begun to rise again.
An important point concerned the effects of iodine in controlling the so-called crises" of exophthalmic goitre. He (Dr. McNee) said he had not seen in this country crises of such severity as those shown to him during a visit to the Mayo Clinic in America. It was well known, even in America, that "Mississippi valley goitre" was of unusual severity. He had seen one patient with the eyes lying out on the cheeks and both eyeballs filled with pus: this patient was acutely insane. In England such severe crises were fortunately not seen, but serious mental disturbance was by no means infrequent. What was the effect of iodine in these crises? Plummer, at the Mayo Clinic, gave large doses of Lugol's iodine, as much as 60 minims at a single dose, and to the patient with panophthalmitis two doses of 60 minims were given within twelve hours. The results in this case were astonishing, and on the following day the patient was quiet and rational. In the milder crises seen in England doses of 15 minims of Lugol's iodine have had a striking effect in controlling crises. The main point was that in such circumstances an increased dosage of iodine was essential.
Another important matter was the treatment of cardiac failure, often associated with auricular fibrillation, in Graves' disease. Plummer treated these cases with iodine, and not with digitalis, when preparing them for operation. He (Dr. McNee) had tried iodine alone in two cases of this kind, one with auricular fibrillation and large serous effusions. Iodine, even in increased dosage, was without effect, whereas on changing to digitalis the signs of cardiac failure cleared up readily enough. He hoped others might have more information bearing on this point.
Dr. McNee said he had not had the opportunity of keeping cases of exophthalmic goitre on iodine treatment for long periods, as had been done by Professor Mellanby. In the out-patients' department, however, he had continued iodine treatment for periods of several months, but he was not impressed by the results. Two of these patients had already been admitted for operation to shorten their period of illness and loss of work. He could therefore give no opinion of the value of iodine therapy when continued. as the main treatment for a period of two or three years.
Dr. GUSTAVE MONOD (Vichy). I will briefly record the following case, and leave the problem it raises to be solved by those present.
A female patient, aged 45, was admitted to hospital in Paris with a most definite colmlplex of Graves' disease, tachyeardia, enlargement of the gland, very marked exophthalmos, and fine treinor of the limbs. The basal metabolism was increased. The patient was being submitted to X-ray treatment with no result when she developed glycosuria. The onset of this new symptom induced us to administer insulin in large doses, 40 units twice a day, on a normal diet.
As might be expected, the diabetic symptoms cleared up immediately; but the surprising feature was the very rapid improvement in all the exophthalmic goitre symptoms. As a matter *of fact, beginning with the exophthalmos, every symptom disappeared, and we regarded the case as a perfect cure. Unfortunately, the patient, after a few months of normal health, developed pneumonia, and from this she died.
Cases of exophthalmic goitre are highly tolerant of insulin. It has been stated that if a dog, deprived of its pancreas, is thyroidectomized, glycosuria disappears. Now this is exactly the reverse. The law of reversibility seems to be a general law in biology, and we may wonder whether, just as thyroidectomy causes a marked increase in the amount of islet tissue in the pancreas, so, reversely, when we supply, insulin to the body, do we not act in the same way as if we were performing thyroidectomy ?
Professor FRANCIS R. FRASER, M.D.
During the last five years fifty cases of exophthalmic goitre have been treated with iodine in the wards of the Medical Unit at St. Bartholomew's Hospital. We have used the 10 per cent. solution in 95 per cent. alcohol, and have selected this preparation because it contains no combined iodine, such as iodide. It is now known that any form of iodine that is ionized acts as well as any other. Lugol's solution is used largely in America. It is richer in iodine than the 10 per cent. solution, and the tinctura iodi mitis (B.P.) is poorer, so that, when prescribing, care must be taken to ensure that the desired dose of iodine is administered. At the commencement of the work the correct dose was not known, and in some cases too much was given and more harm than good resulted. As much as 180 minims a day were given in some cases, and although an immediate remission of the symptoms, a fall in the basal metabolic rate, a fall in the pulse-rate and a rise in the body-weight occurred, as has been described by Professor Mellanby, deleterious effects were seen later. These were of two types. In some, symptoms of iodism, i.e., running at the eyes and nose, resulted, but in others an enlargement and hardeninig of the thyroid gland was produced, together with tachycardia, palpitations, and a sensation of choking. From these early experiences the dosage now used was evolved.
The patients are kept in bed for one to two weeks in order to estimate the severity of the intoxication and the basal metabolic rate. They are then given 5 minims of the 10 per cent. solution three times a day-a total daily dose of 12 grains. When the maximum improvement is obtained, the dose is reduced to 10 minims a day, and before the patient leaves hospital it is reduced to 5 minims a day. No patient is sent out of hospital on a larger dose than this. If on larger doses than this for a long period of time, and in the absence of skilled observation, there is danger of harm and of increased intoxication. Even when under observation harm may result with these smaller doses in the cases of secondary Graves' disease. These are the cases that have had a simple goitre for perhaps years previous to the appearance of symptoms of intoxication, or that have a hard knobby goitre, or a small fibrotic thyroid gland. Not only do these cases not stand the larger doses of iodine so well as the cases of primary Graves' disease, but the dramatic improvement is not so often seen in them. In them the smaller doses must be used, and many cannot take more than 2 minims a day. By carefully adjusting the dose it is probable that every case with symptoms of intoxication can be benefited; the correct dose must be found for each case.
Dr. McNee mentioned that cases with circulatory failure do not respond well to iodine. Since these cases are usually examples of secondary Graves' disease, this is to be expected. Prof. Mellanby has spoken of the value of long-continued administration. We have had cases that have taken iodine for four years, with occasional short periods without it. When it is stopped, these patients ask to be put back on iodine, and I am convinced that they feel better when on it.
The value of iodine in the treatment of exophthalmic goitre consists in the fact that by careful adjustment of dosage the general level of intoxication at which cases run their course is lowered and that by its use surgical treatment is made safer. If a patient is going to recover spontaneously, by lowering the level of intoxication the period of incapacity for work is shortened and the danger of severe exacerbations and cardiac failure is lessened. In many cases there are patients who would be permanent invalids if surgical treatment were not employed, and iodine is used so that they may be at the lowest level of intoxication possible at the time of operation. After operation, cases seem to improve much faster when iodine is recommenced, so that it is advisable to continue the administration throughout convalescence, perhaps for several months.
(Lantern slides illustrative of the effect of iodine were shown.) Fraser-iRyle: Treatment of Exophthalmic Goitre These cases illustrate the fact that the iodine effect is not permanent. On stopping the administration the condition will relapse, and a second administration will be less effective than the first. Even when the patients are on iodine relapses occur because of tonsillitis and excitement and emotion, such as is caused by trouble at home or anxiety to get back to the children. The last slide shown exhibits an unusually marked effect in lowering the pulse-rate in a fatal case of exophthalmic goitre ,complicated by streptococcal septicaemia.
It is to be hoped that nothing will be said in this discussion likely to make it -appear that iodine therapy in exophthalmic goitre is a simple treatment to carry out effectively. Much harm is being done by such statements. If iodine is used, the patient must at first be under daily observation, preferably in bed. If a patient under iodine treatment is allowed to pass out of observation, this must not take place until the case has been thoroughly studied and the response to the dose einployed known.
Dr. J. A. RYLE said that it had been suggested to him that he should state the opinions of those opposed to the employment of iodine. He had not, however, had enough iexperience of the treatment to speak critically. He could only be said to oppose it in so far as he was an opponent of over-zealous attempts to find a specific method of therapy for what was so obviously a non-specific disease. The recent tendency had been to seek for a biochemical answer to the therapeutic problems of exophthalmic goitre and also, in his opinion, to lay too much stress on the importance of surgical or purely physical methods of treatment. Perhaps he could suggest a line -of critical thought in regard to the problem. It was notoriously difficult to draw conclusions about the results of all therapeutic experiments. Even when taking a disease due to specific agents, such as typhoid fever or pneumonia, it had been found impossible to produce reliable evidence as to the value of any particular line of specific treatment. In a non-specific disease like exophthalmic goitre it was even more difficult to draw conclusions. There was little accurate knowledge as to the causal pathology of the disease; it was generally presumed that several factors were at work. There might in any case be contributory factors of a physical, chemical or infective kind, but in almost every case there was a strong emotional factor underlying both the initiation and perpetuation of the symptoms. If the emotional factor was regarded as predominant, extreme caution was necessary, not only in deciding upon the employment of purely physical or chemical lines of treatment, but still more in assessing their results. No one would deny that iodine produced a definite effect in certain cases of exophthalmic goitre, but that was a different thing from saying that it influenced the later course of the disease. Salicylates exerted a definite physical effect upon rheumatic fever; most, however, would dispute that salicylates had any definite effect on its subsequent pathological course. Before pronouncing judgment on any therapeutic problem one essential preliminary was a familiarity with the natural history of the disease when left to itself and under varying conditions. Sir William Hale-White showed in the Guy's Hospital reports (1911) ,' and in the course of a discussion before this Society2 a few years ago, how necessary it was to be acquainted with the disease when left to itself. He showed that there was a clear tendency to spontaneous recovery, and also that the prognosis of the disease in private practice and in hospital was very different. In hospital the prognosis seemed sometimes to depend on the particular ward the patient happened to be in. His (the speaker's) own impression was that when the physician was optimistic and reassuring, and left his cases alone, he obtained better results than the zealous, scientific physician who investigated with energy, and, perhaps pessimistically, discussed surgical aspects.
1 Guy's Hosp. Rep., 1911, lxv, pp. 1-32. Surgery, Medicine, Electro-Therapeutics and Therapeutics 107 A paper which had not attracted the attention it deserved in this country was that of Kessel, Lieb and Hyman (Archives of Internal Medicine, 1923), which dealt with fifty cases of exophthalmic goitre, all in wage-earners, and all fully investigated from every standpoint. They were treated by the method of " skilful neglect," were placed in good surroundings, under a cheerful sister, and, apart from the removal of obvious focal sepsis, there was no special treatment. The fifty cases were followed up for two years, and at the end of that time forty-one (82 per cent.) had returned to their ordinary life and work, and were regarded as socially and economically restored. These results compared favourably with those from any other method of treatment. Of the cases which died, three were from causes other than goitre. With appropriate physical and psychological handling in the early stages it should rarely become necessary to call upon the surgeon for aid. The psychological aspects of the disease were still receiving inadequate attention. There was, he thought, a certain danger in broadcasting observations about such ultraspecific methods of treatment as iodine therapy and thyroidectomy, for there was a natural tendency in the profession, particularly in the case of difficult and obscure diseases, to grasp, not always judiciously, at any treatment which had a specific sound about it. It was clearly established that iodine was a help to the surgery of exophthalmic goitre, but it was of more limited value, in his view, as an aid to medical treatment. On the whole, he would rather treat a case with optimism than with iodine. General Management of Exophthalmic Goitre.
THE general management of cases of exophthalmic goitre is so wide a subject that it is not possible in the time allowed to refer, however briefly, to many important methods of treatment. The cause of the disease is unknown, and so no treatment directed at the cause is possible. Recent developments have, however, made it advisable to review the situation in order to improve the general management in the light of these developments. They are: (a) The re-introduction of treatment by iodine; (b) the recognition of thyroid disease as a cause of auricular fibrillation and heart failure; (c) improved skill in the surgery of the thyroid gland and in the selection and preparation of patients for operation.
CLASSIFICATION.
It is unfortunately necessary to discuss briefly what is meant by the term exophthalmic goitre.' If we exclude cases of cretinism and myxcedema, and cases of simple goitre in which there are no symptoms other than those of an enlarged thyroid gland, or such as are the mechanical results of the enlarged gland, and omit cases of thyroiditis and of malignant disease, there remains a large group of cases of goitre with symptoms of thyroid intoxication. The term " hyperthyroidism " is frequently used in the same sense as " thyroid intoxication" is used here, but, for various reasons which cannot be discussed here, the term " hyperthyroidism " is unsatisfactory and is being gradually replaced. Among the cases with.symptoms of intoxication there are those with diffusely enlarged, very vascular goitres, and the classical picture of Graves' disease with its eye signs, tremor, tachyeardia, and peculiar, excitable, nervous and mental state. There are other patients in whom the Fraser: Treatment of Exophthalmic Goitre symptoms of intoxication appear after perhaps years, during which a simple goitre has been present. In these cases the general intoxication is usually less, the eye signs are slight, but the cardiac disturbance is relatively more prominent. This same clinical picture is seen in a larger group of cases that have no previous history of simple goitre, but in whom the enlargement of the gland is irregular, or the gland less vascular and harder than in the typical form, or scarcely enlarged at all. In the first group histological examination usually shows a change involving the whole gland, which suggests great activity of the secreting cells and an absence of colloid storage. In the other groups areas of similar activity are seen, but they are localized, colloid storage is present, and, in addition, there is a fine or a coarse fibrosis. The fibrosis may be so coarse as to give the appearance of multiple adenomata, and various forms of degeneration may be present in localized areas. In the present state of our knowledge, I propose to use the terms suggested by Williamson and Pearse [1] and call the first group of cases " Primary Graves' Disease," and the others " Secondary Graves' Disease." Their terms are based on histological examination, and although it is clinically possible to recognize many cases as belonging to the primary group and many as belonging to the secondary group, there are many that are difficult to place, on clinical evidence alone. I find it difficult to recognize a clear distinction between those with eye signs and those without, and therefore at present include the cases described by Plummer [2] as " toxic adenoma " in the secondary group, which includes also "toxic adenomatosis," "toxic goitre," "incomplete" forms, "formes frustes," " thyro-toxicosis," &c. Without doubt further work and experience will allow of more exact differentiation, but this distinction between the primary and the secondary groups has some importance in treatment and prognosis.
(Lantern slides were shown illustrating the pathology.)
IETIOLOGY.
We are quite ignorant of the cause of primary Graves' disease and quite ignorant of the cause of the onset of symptoms of intoxication in. secondary Graves' disease, but in both forms of the disease exacerbations and relapses are common features, and there are certain factors associated with these. Adolescence, pregnancy, the puerperium and the menopause appear to be dangerous events, and may be associated with increased intoxication. Infections, and above all, septic tonsils, nasal sinuses and teeth sockets are particularly important because so often overlooked, and are frequently responsible not only for exacerbations and relapses but also for maintaining a high level of thyroid intoxication. Worries, mental stress and shocks are also important and are frequently acknowledged by the patients, but are sometimes not disclosed until inquired for.
COURSE OF THE DISEASE.
Before one can consider the measures to be employed in management, it is necessary to have as clear a knowledge as possible of the natural course of the disease. This knowledge is difficult to obtain, since hospital records deal with the more severe cases only, and social position enters greatly into the possibilities of adequate management. Barker [3] has stated that the course of the disease associated with diffuse hyperplasia of the whole gland, that is, primary Graves' disease, " is probably two or three years, no matter how you treat it (medically, surgically, radiologically)." He mentions, however, that relapses occur. Kessel, Iieb and Hyman [41 studied fifty cases, and maintained that recovery sufficient to enable a resumption of work resulted from rest and symptomatic treatment only, without surgical or X-ray treatment. Read [5] published composite curves to show that the progress as measured by the basal metabolic rate is much the same, no matter whether general medical measures, X-rays or surgery are employed. Holmes, Means, Porter, Richardson and Starr [6] confirm this in general, but show that treatment by subtotal Su-rgqery, Medicine, Electro-Therapeutics and Therapeutics 109 thyroidectomy has a definite effect on the course. My experience is, generally, in agreement with these views, but the frequency of relapses robs the main contention of much of its significance.
In secondary Graves' disease, although the general level of intoxication is not so high, the tendency to recovery is not so great. The condition is much more chronic, and after years of exacerbations and remissions cardiac disturbances, auricular fibrillation, heart failure, mental disorders and increasing emaciation not infrequently develop, and may so dominate the picture that the causal condition is not always recognized. The basal metabolic rates seldom rise to the heights seen in the primary form. I suspect that a case showing the features of primary Graves' disease in early life may later present the clinical and pathological features of the secondary form, but there is at present a lack of dependable records of the life histories of these cases, and the ultimate results are still quite unknown.
MANAGEMENT OF PRIMARY GRAVES' DISEASE. Even if there is a tendency towards spontaneous recovery in primary Graves' disease, cases may flare up and the patients die with severe intoxication. What is perhaps of greater importance is that during the period of months or years in which the disease is running its course the patients are often quite unable to carry on their work. It is necessary that they should be managed so that the level of intoxication at which the disease runs its course should be as low as possible.
Rest.-Of all the methods of treatment rest is the most important. The patient should be put to bed and observed for a week or more without any other form of treatment, so that the severity of the condition may be estimated. Physical rest is not more important than mental rest. Whether the rest should be given in hospital, at home, or in a nursing home, must be a matter for careful consideration in each case. Temperaments, not only of the patient, but also of the relatives, must be considered. The financial status is most important. The usual daily duties must be known. After the first few weeks the rest need not be absolute, for if too strict it leads to restlessness, and some employment for body and mind has a beneficial effect on both. If the heart is grossly dilated, or the general intoxication increasing, strict rest is essential. I do not think that tachyeardia, or a moderately increased basal metabolic rate, is an indication for strict enforcement of rest in bed. The influence of the mind in this disease is great, and detailed attention to the surroundings and to the cheerfulness of the attendants is always necessary.
Elimination of Sepsis.-During the preliminary period of rest a thorough search for infections is made. Even if no evidence is found of tonsillar infection, a history of sore throats during the onset justifies an examination by a throat specialist. Sinuses and teeth must be examined and any suspicion of infection cleared up. In several cases that were not improving as quickly as was hoped, an onset of acute tonsillitis has unmasked buried sepsis, and such an occurrence, though it causes a distressing exacerbation, should be viewed with satisfaction, as a cause for the unsatisfactory condition has been found and can be dealt with. In sixty cases of all forms of Graves' disease that have been under the care of the Medical Unit at St. Bartholomew's Hospital in the last five years tonsillectomy was performed in fourteen, and in each case for gross sepsis. In such cases the disease runs its course at a lower level after the operation, and the danger of a serious exacerbation is greatly diminished.
Iodine.-The re-introduction of the use of iodine has been of considerable value in enabling the disease to run its course at a lower level, and in checking the severity of exacerbations, but it need not be considered in detail to-night as this subject has been discussed at a recent meeting of the Society.
Diet.-Diet must be mentioned if only to say that at present there is no clear indication of the value of any special diet. The diet must be liberal, as the patients 110 Fraser: Treatmnent of Exophthalmic Goitre are often hungry, and since their general metabolism is raised it may be presumed that they require a higher caloric intake than is normal for their size and their external activities. At present an ordinary diet, arranged to suit the habits and status of the patient, is all that is indicated, but it must be liberal.
Many other methods of treatment, by drugs, by hydrotherapy, by physiotherapy, &c., have been used, but I believe that they are all either symptomatic or exploded, and it would but cloud the main issue to discuss them, however important, as symptomatic treatment, they may be. Of treatment by X-rays and by insulin I have practically no experience and will not discuss them, but doubtless others will consider them fully to-night.
RESULTS AND INDICATIONS FOR SURGICAL TREATMENT.
If treatment is carried out on the lines I have mentioned, most of the cases of primary Graves' disease make a satisfactory recovery and the patients return to nearly normal conditions of life and efficiency. Many, perhaps, do not require even as much treatment as I have suggested, but these we are not in a position to study in hospital practice. Of the patients that attend hospital, many are quite unable to carry out such treatment. The absence from heavy household duties or from business worries, which is so essential, results in other worries, or in financial straits, that rob the rest of all value. Such patients must be returned to their ordinary duties within a relatively short period of time. By surgery this can be effected.
If, under good conditions, a satisfactory improvement has not been effected in six months, so that a return to work can be at least attempted, operation should be considered. If at the end of six months the pulse-rate at rest remains constantly above 100, or if serious cardiac disorders such as auricular fibrillation develop, operation should be considered. Of the thirty-two cases of primary Graves' disease that have been in the wards under my direction in the last five years fourteen have required operation: one only for persisting general intoxication, three because of auricular fibrillation and heart failure, and ten on economic grounds. Of the eighteen patients who did not undergo operations, eight are doing well, three improving very slowly, two are doing badly and are practically confined to bed, three are dead, and two lost sight of. Of the fourteen that have had operations, one died immediately afterwards, and I feel sure that with our greater experience now in the preparation of the patient and the selection of the optimum time this death could have been avoided. The other thirteen are all doing their work successfully, but still show signs of the disease, and at times of stress recognize that their capacity for work is limited.
The general management of cases of secondary Graves' disease is on similar lines. The degree of general intoxication is usually less, and many cases can be guided through life with little interference with their activities. The effect of iodine is generally less marked, and great care must be taken not to do harm rather than good by its use. The more chronic course and the absence of the tendency to spontaneous recovery render these cases more serious in their prognosis, especially as cardiac disturbances and congestive heart failure are their prominent features. In them, therefore, surgical treatment is more clearly indicated once a serious degree of crippling is reached. A few years ago the cases of auricular fibrillation and cedema would have been considered impossible cases for successful operation, but under the,improvement in surgical skill, and the more efficient selection and preparation for operation, these are the cases in which the indication for surgical treatment is most clear (Dunhill, Fraser and Stott) [7] and in which the results are most striking.
Of twenty-three cases of secondary Graves' disease, ten patients were treated on general lines, and of these five are continuing satisfactorily, one is doing badly and has now developed auricular fibrillation, one has been lost sight of, and three died before they Surgery, Medicine, Electro-Therapeutics and Therapeutics 111 could be brought to a satisfactory state for operation. The remaining thirteen patients have undergone thyroidectomy operations. One of them has recently died in hospital when re-admitted for further thyroidectomy two years after a lobectomy, and the other twelve are doing well. Seven of them had auricular fibrillation and heart failure and are all now free of cardiac irregularity. In preparing these cases for succes sful operation careful treatment with digitalis is necessary, and much patience on the part of the physician is required. While in some the auricular fibrillation disappeared spontaneously after operation, in others the administration of quinidine was necessary to effect a return to normal rhythm.
In considering the high proportion of operated cases in our series, it must be remembered that we only see in hospital the cases that are doing badly or that are not improving satisfactorily relative to their financial position or the necessity for an early return to work. That these patients can be saved from death or invalidism, or restored to economic efficiency, is dependent on the co-operation of a skilled and experienced surgeon, but both the physician and the surgeon must guide continually for long periods both before and after surgical treatment to obtain the maximum beneficial results.
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[1] WILLIAMSON anid PEARSE, Joutrn. Path. and Bact., 1925, xxviii, p. 361. [2J PLUMMER, Mayo Clinic Papers, 1913, v, have been requested to do so; b)ut I wish to make it clear in the beginning that I do not regard operation as the one and only treatment for every stage of this disease, For some stages of the disease I do regard it as the main treatment.
It is impossible to compress into a twenty minutes' address all the material which is of interest, therefore I propose to leave out much, to skim rapidly through other aspects of the subject and to concentrate on such points as appear to be most profitable for discussion.
I have thought that what would best serve this purpose would be to speak under the following headings:-(1) How cases are selected for operation.
(2) How operation ca be made safe anid effective.
(3) Death-rate and morbidity.
(4) End-results.
Every case of toxic goitre must be treated on its own merits, but if we are to discuss principles of treatment, we must have a working classification of cases. It can be simple, and must therefore be arbitrary. For other purposes we have the masterly classification of Scott Williamson and Miss Pearse [1], but the one I speak of is a simple sorting out of cases.
I divide patients into five classes: 1st Class.-Those in the first six months of the disease. They differ in degree. In some it starts insidiously with so little obvious disturbance that the diagnosis is at first unsuspected. In some it starts much more floridly, all the signs developing early, sometimes accompanied by severe gastro-intestinal disturbance.
2nd Class.-Those who, at the end of six months, have not regained normal health but who have not yet reached the stage of heart failure. Those in whom the disease began with slight symptoms have settled into a state of chronic ill-health. Those in whom the onset was severe have also settled into a more chronic condition. The disability of patientsin this class may vary within wide limits; they may carry on their work, better at times, worse at times; generally speaking they are too ill to work. The majority of the patients who wander from hospital to hospital are in this class.
3rd Class.-Those from the previous classes who are now in a state of visceral degeneration, chiefly de-compensated hearts, as shown by established auricular fibrillation, or marked cedema or anasarca. I do not mean simply the swelling of feet or ankles. These patients are permanently invalided. In this class we must place those in whom the restlessness of the disease has caused such mental disorder that it has become practically impossible to nurse them in their own homes, and also those in whom glycosuria has developed.
4th Class. Formes Frustes.-We each have our own idea as to what the term "formes frustes " indicates. I do not take it to include toxic adenoma. It includes cases that are not typical; where, with some symptoms of Graves' disease such as exophthalmos, there is excessive obesity, or where, with the other symptoms characteristic, there appears to be no goitre present.
5th Class.-Cases which have been described and published by all of us, called by Plummer toxic adenoma, by others secondary Graves' disease-not really Graves' disease at all. There is a unilateral or a nodular goitre which has existed for years without giving trouble. Then cardiac signs, often of a serious grade, have developed, but the nervous phenomena are absent or only slightly developed.
Patients in this class scarcely come into our discussion to-night, and they are not included in my statistics, but they must be mentioned so that our minds may be clear as to what we are talking about.
The foregoing is an arbitrary division, but it gives a working plan upon which we can begin to discuss the question of operation.
(1) HOW DO There must be many people who nearly fall victims to the disease and just do not. There must be many who fall victims who could be cured, if at that early stage the causes that induced it could be removed. The very grave cases commencing with vomiting and diarrhcea require careful management in ways that have also been indicated to you; but it must rarely happen that, in either the mild or the grave case, the best interest of the patient would be served by operation. During this six months, most patients who have not been cured by medical means reach a point of maximum severity and then subside into a chronic stage. These constitute the second class. Class 2.-It is in this stage that there will be most dispute regarding the advisability of operation. It has been stated by Barker [2] that all patients get well equally quickly whether they are treated medically, by X-rays or by operation, and that the average time taken is two or three years. Those practitioners whose experience has made them feel that this is true and whose patients can afford the time and obtain the necessary nursing, will naturally and rightly treat their patients along medical lines. But first we want to know if the statement is true. It is not my experience. From the 831 patients upon whom I have operated for exophthalmic goitre, I have made a careful analysis of the histories of 170 consecutive cases and have been able to determine fairly accurately the length of time these patients have been ill before operation was performed. (A table showing these periods is exhibited.) Another fact to be borne in mind is that all the patients in Class 3, the class with visceral degeneration, which we come to next, are examples of the failure of medical means to stay the course of the disease, so that in considering the welfare of the patients who constitute Class 2 we must take into account the morbidity and the economic factor. This class is largely made up of women in the early middle period of life, young women who have to earn their living, and mothers of families. Therefore, in this class the social position of the patient counts for much. If the individual can afford to live a sheltered life with efficient nursing, possibly for years, well and good. The practitioner will watch the heart and mentality of the patient, and if either show signs of being affected, it will indicate that something more radical should be advised. With the poorer patient it is altogether otherwise. I find numbers of these patients coming to the out-patient department, ill, unable to work, with no place at which they can be nursed, and, with it all, having in some way others dependent on them. It seems to me essential to cut short the disease and restore the patient to an industrial plane as soon-after the first six months-as it is realized that the patient is not improving. It remains with us, as surgeons, to show that this can be done, and done with safety.
Class 3.--Patients who have drifted on through the first and second stages until the heart has given way under the continued intoxication. There is auricular fibrillation, or established cedema, or both.
In the first class operation is rarely indicated. With regard to the second class opinions may differ, but in this third class I believe medical treatment can rarely restore the heart to permanent normal rhythm and functional efficiency. This result is now being achieved by operation in a sufficient number of cases to enable it to be known that very striking benefit can be depended upon. How complete, or how permanent this will be, will be discussed later.
Class 4.-Formes Frustes: I do not take "formes frustes" to mean the toxic adenomatous condition accurately described by Plummer and generally noted by many observers long before him, but a condition in which the aspect of the patient appears to be that of Graves' disease, and in which there is some sign which appears unusual or wanting. For example, the patient, instead of being thinner than normal, is grossly fat, or notwithstanding the exophthalmos and rapid heart, there is no detectable enlargement of the thyroid gland. A clearer appreciation of the pathology of these conditions will be obtained from the work of Scott Williamson and Pearse above referred to [1] .
I think we should not let these cases, which really form a very small proportion of the total number, obscure the discussion, for I take it that, to-night, we are making an attempt to obtain a clear view of the chief problem, namely, the position that operation should take in the different stages of characteristic cases of exophthalmic goitre, beginning at its inception and going on to the late stages of cardiac de-compensation; and that because operation is of great value in some stages, it should not be pushed as the treatment in every kind of thyroid dystrophy. Class 5.-These patients may be gravely disabled by thyroid toxaemia with cedema and irregular heart action. I believe they cannot be cured by medical means. At any rate, patients are not infrequently seen who have been completely invalided for eight or ten years under good medical guidance, and during all this time the disease has been steadily progressive. The danger of operation is not so great as in true Graves' disease, and the response to operation is prompt. These are not classed among my cases of exophthalmic goitre.
(2) How CAN OPERATION BE MADE SAFE AND EFFECTIVE ? I have stated the conditions for which I regard operation to be advisable. If it is helpful to some patierts, you will want to be satisfied on two points: (a) How can it be made safe? (b) How can it be made effective?
Regarding (a) How can operation be made safe ?
(1) By ensuring that the patient has no other load to carry besides the disease itself. -It is surprising to observe to what extent patients are still sent for operation with foci of gross sepsis present. This is very reprehensible. The majority of patients improve obviously when septic foci are cleaned up, and in an operation where the margin of safety is narrow enough, every factor which reduces this margin should be eliminated. It should not be necessary to have to insist on this at such a late period.
(2) Rest in bed.-It takes several days for the pulse-rate to come down to its resting level when a patient is put to bed.
(3) Iodine medication.-This should be commenced as soon as it is seen to what extent the pulse-rate has dropped as theresult of rest and freedom from worries-usually about the third day. Not only will iodine furthier reduce the pulse-rate, with the associated improvement in the patient's condition, but it will induce a definite change in the pathological state of the gland, which makes the operation safer. We do not know enough about this yet, but we believe that it sets up colloid vesiculation and possibly pressure obliteration of blood-vessels.
(4) Confidence between patient and surgeon.-It is not enough that confidence has been established between patient and physician. On the operation morning the surgeon must come as a friend, not as a person to be feared. This is not an emergency operation. A surgeon is not called in as he is when he operates upon a perforated gastric ulcer.
(5) Adjusting the amount done at one operation to the patient's strength.-This is most important, and the surgeon must be able to gauge that amount. It is always tempting to continue and get the complete job done in one operation. The patient who has been ill for a long time will often plead for the whole operation to be finished at once; and for the surgeon it is far easier to deal with the second lobe in a field unhampered by scar tissue. This is sometimes possible, and if so, it is the right thing to do; but until the surgeon can judge of this,he will tell the patient in. the beginning that two operations are necessary, and then, without disappointing her, do at one stage only what is within her strength to bear.
In dealing with the third class-those with irregular dilated heart and cedemasafety is only attained by the closest co-operation between surgeon and physician. In this class the results obtained are sometimes hardly credible, but the margin of safety is very narrow. A surgeon may be able to, but can scarcely be expected to, sort out cases of flutter from those of fibrillation, and know from an electrocardiogram when heart block is present. Nor does the surgeon know just the amount of improvement in the pulse deficit that can be expected, the amount of digitalis that will achieve this, and how the dosage of this is to be planned; nor, when a patient is waterlogged, can a surgeon be expected to know how best to employ the diuretics or measure fluid intake against urine output. Therefore, in his hospital,he will associate himself with a physician who is interested in these matters, and day by day the two will work in their wards together. Without this close co-operation, patients in this class cannot be operated upon safely or the desired result attained.
If these precautions are taken, always excluding the moribund, there are few patients who cannot be carried through operation with a reasonable degree of safety;
but no consideration of urgency on-the part of the patient, or convenience on the part of the surgeon, should ever tempt him to operate at a time other than that which is the optimum, taking all the factors into account.
(b) How can operation be made effective?-There are many patients who have been operated upon for exophthalmic goitre who are not cured. Dr. McNee laid stress on this point last week. Earlier publications on operative results have been misleading.
Kocher [4] stated that removal of one lobe, with the isthmus, and ligature of an artery of the other side, cured 83 per cent. of cases. Similar statements were published by American surgeons. I had realized in 1907 [5] that this was not so. The remaining lobe is bigger than the whole normal gland and very toxic. It is not reasonable to suppose that the patient could be cured while all this remained behind.
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This point must be realized at the beginning. The removal of the first lobe is comparatively easy. Removal of the appropriate amount of the second lobe is more difficult. The approach is through scar tissue, the anatomical planes may have been destroyed by adhesions, and an extremely vascular gland is to be cut through; but unless the surgeon is prepared to undertake the second, he must not do the first. Removal of one lobe improves the patient so much at first that patient and surgeon are pleased, but this result is so far short of a cure that, if left at that, it can only bring the operation into disrepute. The pulse-rate will not remain down; the eyes will not recede, and in patients with auricular fibrillation there will not be restoration to normal rhythm. To make the operation effective, sufficient gland substance must be removed to reduce the secretion to the minimum compatible with the physiological needs of the body.
(3) DEATH-RATE AND MORBIDITY. The death-rate for this operation will vary within wide limits. It will vary according to the type of patients operated upon, and greatly according to the time selected for the operation in each individual. It will also vary according to the care withl which the preliminary treatment has been carried out. Some surgeons are careful for their statistics; others will undertake operation at some risk on patients who, without operation, are, as far as can be judged, doomed to complete invalidism; lastly, it will naturally vary according to the experience of the operator.
My own death-rate in 831 operations for Graves' disease-excluding toxic adenoma-is 2'9 per cent. It became rather higher three years ago when we were feeling our way with some very severe cases, but owing to better preliminary treatment, to selection of time, and-at hospital with severe cases-to the co-operation ofmy medical colleague, Professor Fraser, eighty-five patients were operated upon between the last two deaths, many of these being extremely ill people.
(4) THE END-RESULTS AND ADVISABILITY OF OPERATION.
It may be asked, if the risks of operation are only to be successfully negotiated by extreme care, if a certain degree of skill and judgment are necessary and if there are other satisfactory methods of treatment available; if Dr. Barker is right when he states that patients recover in two or three years whatever the course pursued, then why operate? Well, is that statement true? I have had 170 consecutive cases analysed very carefully: I find that sixty-eight of them have been ill over four years, forty-eight over six years, thirty-seven over eight years, and thirty-two over ten years. Therefore, in time alone, wastage is very high.
Next, in what condition are these patients ? I find that of these 170 patients, thirty have had a heart beating with permanently irregular rhythm. In most of these I have electro-cardiographic demonstrations of this fact. Some were far too ill to be sent for this examination to be carried out. I do not include in this number those with temporary fibrillation. Glycosuria, corneal ulcer or a severe grade of cedema had occurred in many cases. In others, the restlessness had progressed to the stage of severe mental disorder.
I have seen auricular fibrillation begin intermittently and become permanent; I have seen corneal ulceration occur and witnessed mental derangement becomingmore pronounced while patients are under treatment. I am therefore compelled to believe that Dr. Barker's statement is not a true statement of the case.
I am not dealing with the question of the patients who are cured. I know as well as my medical colleagues how many are cured, and I also know that if we were living in a modern Utopia instead of a rather hard modern world, patients would not come to the condition I have described, but while we are all trying to eliminate the causes of this disease, we have to deal from time to time with a situation that is present.
End-results.-What evidence can we produce that surgical treatment will shorten the duration of the disease or restore to normal function organs which have shown evidence of failure ? I have selected some photographs to illustrate different grades of the disease and the response to operative treatment in each.
(1) Two young women, whom I place in the second class, that is, they had been ill more than six months but had no heart failure. One of them was earning her living by working in the General Post Office, the other was occupied with rather difficult home duties. The first went back to her duties immediately on her return from the convalescent home and has worked continuously for four years since. She feels quite well. The second, whose *exophthalmos was such that she suffered from corneal ulcers both times she was in hospital, went home to nurse an invalid father who, apart from her day work, calls her out of bed several times every night. She states that she has not felt so well for many years. A fireman on the northern express service went back to his duties after his return from convalescent home, and has carried on continuously since.
(2) The next two photographs illustrate the disappearance of exophthalmos after operation.
(3) Passing next to patients in the third class, namely, those with cardiac failure. The slides shown are those of electro-cardiograms of patients with permanent auricular fibrillation before operation and showing normal rhythm after operation. One of these patients, we believe, had fibrillated for eight years, another for five years. Leaving out of account the temporary fibrillators, I operated upon eighteen who were permanently fibrillating between 1921 and 1924, ten more during 1925 and four more this year, and of these almost all have regained normal rhythm. This is interesting in another aspect. We do not yet know the origin of this disease, but the disappearance of fibrillation after operation shows that the origin of the toxins, which cause somle of the miost distressing symptoms, is in the diseased thyroid gland.
(4) The next slide shows a chart illustrating the increase in the amount of urine immediately following operation in a water-logged patient in whose case diuretics had been ineffective. This patient arrived from South Africa as ill as a patient could be. Legs, thighs and trunk, as far as the epigastrium, were enormously distended: the abdomen contained fluid; she was dyspnceic, and the daily amount of urine passed was about one pint; the heart had been irregular for five years. She was kept for a month, while every effort was made to increase the excretion of the urine, decrease the dropsy and diminish her breathlessness. She was worse rather than better at the end of the month; and then one lobe was removed. You will see that in three days the output of urine rose suddenly to 60 oz. and then to 90 oz., and simultaneously the aedema disappeared. Part of the second lobe was removed later. She went back to South Africa by herself. She now camps out, rides on horseback and manages her household affairs.
MENTAL DISORDER.
One further aspect that remains to be discussed is mental disorder This complication is not common, but, taking a large number of cases, it is not infrequent. I could give instances of patients who suddenly became worse and died.
I have had to decide what course to follow in seven cases in which the patients were gradually getting worse, and who were approaching, or had reached, a stage at which they could not be managed in their own homes. I have never operated upon these patients without the fullest consultation and without the relatives appreciating all that there was at stake. It is wise to have the help of a specialist in mental disorders before a decision is arrived at. Only one of these patients has not improved; the others have, after operation, returned to their ordinary way of living. One of them has since married, and one of the worst was driving her own car around London within eight weeks of her second operation.
The degree of recovery in these cases appears to be very high, and yet I think this is the appropriate place to say that I believe the secretion is not normal secretion, and that by reducing its amount by four-fifths we are not leaving a patient with an output of secretion normal in amount and quality and free from toxic substances; and that therefore the end-results are not comparable with those obtained after, Surgery, Medicine, Electro-Therapeutics and Therapeutics 117 removal of a diseased appendix. Patients who have suffered severely from exophthalmic goitre never become as normal as before the disease occurred, but they are a great deal nearer normal than if they had not been operated upon.
I would ask you to bear in mind two points. We must visualize a heart and nervous system flooded with toxic secretion, sometimes continued for years. If that toxic secretion is suddenly reduced by four-fifths, the organs quickly show signs of relief-often indeed dramatically. Yet it is unreasonable to expect that their complete recovery-their capacity to stand up against strain-should be other than gradual; it may never be quite complete. But my second point is that, from the time that a sufficient operation is performed, the downward progress of the disease is arrested, the patient feels a different woman, and is on the up-grade all the time. She is conscious of this herself, and it is obvious to her friends.
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The type of case which in his experience has shown the best result is that of moderate degrees of acuteness and one presenting the classic symptoms. In the majority of these cases there has been definite marked improvement, in a small number a very striking result or no change at all. So far as is known, it is not possible to say beforehand how any case will respond. As regards the improvement, the most obvious effect has been on the general condition, the patient feeling less " nervy " and in a much better state of well-being, palpitation and tremors disappear and the pulse-rate shows a steady drop. The pulse-rate, if taken under suitable conditions, is a rough guide as to progress, though one may find the general improvement marked while the pulse-rate still remains high. The exophthalmos and the thyroid enlargement are often little affected, or affected only at a later period, when the subjective symptoms have cleared up. In one case the circumference of the nieck diminished from 16i to 13AS in. in five months.
After Results.-Patients are kept under observation for several months after treatment is stopped and the results are found to be lasting in the majority, but some do recur and may be treated again.
Prelimninary to Treatment.-Foci of infection or intoxication should be looked for in the nose, throat, teeth and alimentary tract and, if found, treated.
Treatment.-Each case should be treated on its merits and no routine treatment laid down for all. The aim should be to get the thyroid gland as soon as is safely possible under the influence of the radiation, X-ray treatment may be begun by applying a Sabouraud dose to alternate lobes (if both are affected) at weekly intervals for three weeks, and after this, doses at rather longer intervals or of less intensity, depending upon the condition of the patient. Though one wants the gland to be under the influence of the radiation, one should not be tempted to begin with too great or too frequent dosage, otherwise the patient's already highly-strung nervous system may be overbalanced. This applies especially to the more acute cases, where treatment'should commence with less dosage and be carefully watched. The isthmus, if enlarged, and any persistent thymus, should also receive treatment.
In view of the treatment possibly extending over several weeks, adequate filtration must be attended to and a filter equal to at least 3 mm. of aluminium always used, otherwise telangiectases may occur even several months later4. Too prolonged JU-SURG., MED., ELECT.-THREAP. 2 * 118 Salmond; Treatment of Exophthalrnic Goitre treatment may lead to atrophy of the gland, with the onset of myx4edematous and other symptoms. The treatment of pregnant cases is not contra-indicated though results are more difficult to obtain. As most of the patients are ambulant, one should impress upon them the need of rest and of taking things in general more easily. The benefit of treatment may be largely, or even completely, counteracted by the accompanying conditions of life, such as domestic worries or a mother having to bring up a fretful infant with insufficient help. These troubles may interfere so much with the treatment that it is little use going on unless they can be removed.
Mild cases, which might be included under the term hyperthyroidism, respond well but they hardly come under this discussion.
Very acute cases, on the whole, do not do so well under radiation treatment. Special care should be taken in these cases owing to their very unstable nervous and cardiac condition. The patient in one such case became maniacal after three treat- 
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ments at weekly intervals and died, still quite maniacal, within three weeks of treatment being begun. This case may be exceptional but it serves as a warning. Another very acute case was that of a girl, aged 18, the daughter of a doctor who has kindly given me permission to refer to the case. She was bedridden, pulse-rate 140-160, showed great wasting, had violent and persistent vomiting and was really very ill. After consultation it was decided to place an X-ray apparatus in her bedroom so that even her bed had not to be moved. Within a few weeks the pulserate showed signs of dropping; treatment was prolonged, extending over nine months and including thirty-two applications. A very good result was ultimately obtained and the patient is now a normal responsible individual in good health and enjoying life (Chart I).
I have put before you fairly some of the effects, dangers and results of radiation treatment and I hope to have shown that what appear to be cures can be obtained by Il) at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from Surgery, Medicine, Electro-Therapeutics and Therapeutics 11-9 this method, though at times it may be slow. If time is an economic factor, then operation should be considered, especially in view of the more recent preliminary iodine treatment.
One cannot help feeling that the definite improvement coinciding with treatment in the cases shown is no mere chance due to spontaneous recovery.
Radiation treatment may be combined with medicinal treatment, but all these cases whose charts have been shown were treated entirely by X-rays. This method of treatment therefore stills holds a place in the treatment of Graves' disease in suitable cases; it gives good results in the majority, effects apparent cures in many, and is practically devoid of any risk.
Sir LENTHAL CHEATLE K.C.B. (Chairman) said that the opening speakers had given very learned disquisitions on the subject from different points of view. It was rather terrible to be one of those persons who were always chiefly influenced by the last speaker. To hear Dr. Salmond speak of the value of X-rays in exophthalmic goitre made one almost a convert to the method. As a matter of fact, he (the speaker) did not like operating on a case which had been subjected to the rays; the operation seemed to be thereby made more difficult on account of the gland then being more adherent to the surrounding structures. He was not a great believer in the value of X-rays in the treatment of exophthalmic goitre. There was a great difference of opinion and diversity of view over the whole world as to the treatment of this disease. In the Eastern and Central parts of America, which he (Sir Lenthal Cheatle) had visited last year, the main function of the physician and his allies seemed to be to prepare cases for the surgeon. The operation very much in vogue there was to excise the whole gland except a posterior film of it; that left sufficient for the patients to live upon, and it got rid of the great risk of accidentally injuring or dividing the recurrent laryngeal nerves. On the other hand, there were people who-with a still small voice-maintained that operation for the condition was completely unnecessary. Some, such as Dr. Barker, were great authorities, and they said that by careful dieting and attention to focal sepsis and rest, a cure resulted.
Even in these discussions finality would not be reached, but it was only by such discussions that medical men would come to appreciate how much-and how littlethey knew.
Professor G. R. MURRAY, M.D. said the ground had already been so fully covered that, at this stage of the proceedings, he would merely make a few remarks on the subject as it had been dealt with.
He was particularly interested to learn the results of Professor Fraser's experience from the intensive study of the group of cases described by him. Further investigations of this kind were practically only possible in a medical unit such as that which Professor Fraser so ably directed. It illustrated the great value of the medical units such as were now in operation in London. He wished to remind Fellows, however, of the valuable clinical studies of a small group of cases which were made some years ago by Dr. Arthur Maude when he was in practice at Westerham; some might remember the series of papers Dr. Maude issued as a result of the study of the cases day by day. Those contributions served as a model of the good work which could be done by a man in country practice if he were so minded.
His own experience had been gathered in the ordinary way from hospital cases, not studied so closely as were Professor Fraser's, and from a number of brief observations on cases seen in practice. He differed from Barker's view as to the duration of the disease, that under any treatment cases would recover in two or three years. He (the speaker) found there was an enormous difference in the duration of the disease in different people.
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Murray: Treatment of Exoplthlalmnic Goitre He remembered two extremes. One was the case of a hospital nurse, who had a typical attack, and recovered completely in nine months so that she was able to take a post as sister in a children's hospital. The other case was that of a lady with severe exophthalmic goitre, which lasted nine years, though she was under ideal conditions, and was able to carry out everything which was advised. Here again, after that long time, there was complete recovery. He saw her nine years afterwards, and then she had developed carcinoma of the breast, and the growth was removed. She said that after recovering from the exophthalmic goitre she had the best health she had ever enjoyed.
With regard to the subject of classification, which was dealt with by Professor Fraser, he agreed there was much to be said in favour of using the term " thyroid intoxication," or "thyro-toxicosis"; he (the speaker) used the term "hyperthyroidism " because he took the view that the symptoms in these cases were due to a great excess of the normal secretion of the gland, not to the presence of a new ingredient in the secretion which did not occur in health. That matter was at present being investigated in America, and until it was proved that there was an added ingredient, the term " dysthyroidism " was premature. The term "thyroid intoxication" had the advantage of including both points of view, and so was beyond controversy. In making a clinical classification it was convenient to take first well-marked Graves' disease. It had long been recognized that this might occur either in the usual primary form, or in the secondary form in a patient already goitrous. In his experience, this secondary form of Graves' disease was much less common than was the primary. During eleven years, in 300 private cases, he had seen only twelve secondary cases. The other forms of thyroid intoxication might be either primary as in simple hyperthyroidism, or secondary as in toxic adenoma, in which latter the goitre had been present a considerable time in a quiescent stage, before symptoms of intoxication appeared. But these groups were not sharply demarcated; there were intermediate cases, simple thyroid intoxication apparently merging into the full disease. With increased knowledge he thought it would be possible to classify these types more exactly, particularly when their life-history could be followed out to the end.
Professor Fraser was correct in his statement that the cause of the disease was not yet known, but he (the speaker) wished to lay particular stress on a very important exciting factor, i.e., emotional stress. In his series of 300 cases, there was a history of sudden shock in thirty-eight, and of prolonged anxiety in seventeen, so that emotional stress was present definitely in 18 per cent. of the cases. He thought it must be an important factor in originating the disease.
Infections-especially influenza-were also important as aggravators of the disease, though he had not satisfied himself that they played a very important part in the original causation.
He agreed that the most important element was early diagnosis. That point did not arise in the class of case generally seen in hospital; they had usually got long beyond the early diagnosis stage. But in this connexion he wished particularly to urge on those in general practice that they should be constantly on the alert for early signs of simple hyperthyroidism, so that prompt measures could be adopted. Often the hopeful stage for carrying out medical treatment had been passed. Cases should not be diagnosed as mere neurasthenia until a proper examination had been made.
The value of rest had been rightly insisted upon, but a very important matter in this connexion was to lay down strict rules on this point, regulating the whole mode of life, not being content with the general exhortation to rest as much as possible.
It must always be remembered that this was a disease of long duration, and that as hospitals could not keep the patients very long, most of the time must be spent in the home. This made the treatment of some cases very difficult, because, for economic reasons, the requisite rest could not be secured.
He also agreed that diet should be liberal, as these patients were known to lose a great deal of body-weight, which was regained during the process of recovery; one of his patients had gained 4 st. in weight under X-ray treatment. He had warned his patients not to take much red meat or meat extracts, and this advice was founded on the experiments of Dr. Chalmers Watson. He showed that in animals a diet of this kind induced changes in the thyroid gland very similar to those observed in it in Graves' disease. The main point concerning the diet was that it should be ample, and of it, milk was a valuable ingredient; this should be taken in considerable quantities in addition to the ordinary food.
Under any form of treatment, a gain in body-weight and a fall in the pulse-rate were valuable signs of improvement.
With regard to strictly medical treatment, much had been said concerning iodine, especially in preparing patients for operation; but, in his experience, the effects of iodine were transient; it was like pouring oil on troubled waters; it produced a calm, during which operation could be carried out more safely. But where the treatment was to be medical, the improvement produced by iodine was only temporary. He did not care very much for iodine as a routine measure of treatment. It was yet to be learned which of the cases could take iodine with advantage; he had seen patients made worse by iodine injudiciously given. Iodine, however, had been useful in dealing with the crises which often occurred in this disease, and during which there were times of real danger to life. During these crises he had found great benefit result from the rectal injection of half a pint of warm water, containing a drachm each of sodium bicarbonate and glucose every four hours, and from the application of cold over the goitre.
When vomiting was pronounced, it could be controlled in some cases by morphine or pituitrin given hypodermically, or by 5 gr. of chloral hydrate given in a cachet at intervals of six hours. Still, a certain number of patients died during these acute exacerbations.
His experience of radiological treatment had been similar to that of Dr. Salmond; that in certain cases there were striking results from it. Of medical means he considered X-rays were the most valuable we possessed. This method acted very much better in early stages and in the cases described as simple hyperthyroidism. A number of cases submitted to this treatment made a complete recovery without relapse, and remained well for years afterwards. In a series of 100 cases, many of which had been under his own observation, and were reviewed by Dr. Barclay and Dr. Morrison, they found that 76 of them, after X-ray treatment, either recovered entirely or improved sufficiently to lead an ordinary life. When the review was made all those 100 patients were living. But he would say, also, that the rays were apt to fail in certain cases, particularly in those cases of Graves' disease in which the goitre was larger than the average. The patients, in the majority of cases of typical Graves' disease, had not a very large goitre, but there were cases in which it was unusually large, and in such there was not a good response to X-rays. The same applied to radium, but radium was dangerous in acute cases; it might dangerously over-stimulate an active thyroid, so that the patient suffered from an acute crisis. One patient died after an application of radium, and he attributed the death to that treatment. With X-rays there was less risk of that happening. X-rays seemed to be a sound method of treatment, because their application inhibited over-activity of the active secreting cells, and led to fibrosis and shrinkage of the gland. In a case in which a normal thyroid had been acc.identally irradiated in treating a carcinoma, the normal gland was destroyed, and the patient developed myxcedema afterwards. That seldom happened, however, in the treatment of Graves' disease.
The only case in which he remembered having seen that happen was that of a medical man who had Graves' disease, and who urged the radiologist to give him stronger doses than 122 Murray-Webster: Treatment of Exophthalrzic -Goitre would have been given in the ordinary way, as he was anxious to get well. His persuasions were yielded to, and he developed myxcedema in consequence, but he took thyroid extract and was now well and back at his practice, though he had to continue taking thyroid, and probably would have to do so for the rest of his life. He generally advised the use of X-rays for at least two months to begin with, and, if improvement had set in during that period, to persevere with the treatment so as to secure its full benefit. To do this it must be kept up for two years, at intervals; in the later period it was enough to give one application in two or three months, so as to prevent relapses taking place.
With regard to drugs, their value was for symptomatic treatment: quinine hydrobromide, glycero-phosphates, arsenic and bromides all had their use. Digitalis had little effect on the heart until signs of cardiac failure and auricular fibrillation or cedema appeared. It was then valuable when given in full doses.
Mr. Dunhill had dealt with the indications for operation in the condition. His own experienee of the operation was from seeing cases under his colleagues who did the operations. The patients in the first three cases for whom he advised operation died within an hour of its performance, and that result, of course, checked his enthusiasm for operation for some time. He'found that in his hospital cases he had recommended operation in one in twelve cases. From the physician's standpoint, in selecting cases for operation all the circumstances had to be taken into consideration, particularly the economic position of the patient. There were patients who were bound to earn their living, and whom one would advise to run the risk of operation when, if the same patient had happened to be in comfortable circumstances, one would have recommended her to wait. In all cases, however, in which there was compression of the trachea, operation should be done. In primary Graves' disease operation was indicated when the goitre was unusually large. Cases which failed to respond to X-rays usually failed also to respond to other forms of treatment, and so should be operated upon early. Wben no improvement followed six months of medical treatment, he agreed that the question of operation on such patient should be fully considered, and it should be carried out if the surgeon and physician agreed about it. His difficulty had been in getting surgeons to operate in cases which he thought needed it, but perhaps Mr. Dunhill's remarks would put heart into many surgeons. The anaesthetist, also, was apt to support the surgeon in his attitude that the operation was too dangerous. Surgeons, he suggested, should think less about their percentages. He believed they were becoming more courageous about doing this operation now that they recognized that valuable lives could be saved by it.
In secondary Graves' disease and in toxic adenoma radiological treatment was apt to fail, and therefore operation should be done early.
Dr. DOUGLAS WEBSTER.
RADIATION TREATMENT IN EXOPHTHALMIC GOITRE.
It is very difficult to assess the value of any form of treatment in diseases such as exophthalmic goitre in which there is much variation in severity, and tendency to natural cure or relapse, and in which some cases pursue an even or mildly fluctuating course for years, while others are so acute that their course may be measured in days or even in hours.
The different views as to suitable treatment must depend largely on the average type of case seen. Generally speaking, surgeons and radiologists see worse cases than physicians and general practitioners. To take extremes, how different must be the opinion as to the general severity of the disease held by Sir William Hale-White, who found, on an analysis of a large series of cases, that 50 per cent. were cured by rest and medical measures (with only a slight tendency to relapse), as compared with the opinion of Crotti as to its severity, for Crotti has performed thyroidectomy, and often thymectomy in addition, " in every case that has come his way."
The radiological view as to treatment, now based orn thousands of treated cases, may be said to be, that of those patients who are not cured by medical measures only a small percentage cannot be relieved by radiation, while a large percentage are cured.
My own experience of X-ray treatment has been of 168 cases, from which, unfortunately, thirty-seven must be excluded owing to insufficient " follow-up." (It would be very useful if our hospitals would establish "follow-up" departments similar to those established recently in a few American hospitals.) Twenty-four cases are also excluded as they are now under treatment, all improving. Of the 107 remaining, eighty-eight showed marked improvement, a percentage (82 per cent.) similar to some of the results reported by other radiologists. Eleven were males. Four were acute cases, and all these did very well, reacting promptly; one was back to work in a month. Of those in whom treatment had only been begun, or who did not respond promptly, six were operated upon, and of these six two died of the operation. Slight improvement was noted in seven cases; in only six of those who had bad six or more treatments, and were followed up, was there no sign of improvement; several of these had marked nervous symptoms, and were placed in unsatisfactory living conditions. The X-ray techniques advised are very various. On the one hand there is the small repeated dose method; for example, Fischer's, of giving ten small dpses within three weeks, then a three weeks' pause; then ten small doses as before and three weeks' pause; then ten again and a three months' pause; then ten again if necessary -thirty to fifty radiations in all.
On the other hand, Nordentoft and Blume have given single large doses, repeated only once to three times if necessary. In many of their 100 reported cases, a single treatment was sufficient for cure. The first of these extremes-many small doses-is very troublesome to the patient; the second appears to me to be risky, as an undesirable ox even dangerous reaction might be produced. A single massive radium dose has been followed by acute exacerbation with a fatal result, and with a non-malignant condition no risk is justifiable that can be avoided. I have not employed any of these extreme dosage systems, but have used various techniques; first a small weekly dose method, increasing the interval gradually; then a larger suberythematous dose repeated threeor four-weekly; and lately I have used a method of attempting to "half-saturate" the thyroid with cumulative doses in the first month or two; then, as progress is established, the intervals have been gradually increased to months. In this way a number of patients have recently been restored to health with only about 2' H. doses-to each side of the thyroid, if large, or to the whole gland from one or other side, if small,-repeated in five to eight treatments in all, taking two to four months for great relief or for cure. For very small thyroids I use 1 mm. Al. filter, for moderately enlarged ones 3 to 4 mm. filter, and for large hard glands 0 5 mm. zinc filtration: in each instance giving a dose about a half to twothirds of the dose which will produce an ervthema on the sensitive skin of the exophthalmic patient: their erythema dose is about 60 to 70 per cent. that of the average skin small erythema dose.
I have not used radium, as the Middlesex Hospital radium is so much " booked up" for cases of malignant disease. But Abbe, Aikexis, Dawson Turner, Burrows and others have reported good results. The radium techniques recommended differ very much: quantities from 10 mgm. to 500 mgm. element being used, either close to the surface, or at 5 to 6 cm. distance, or buried in the gland.
As to radiation treatment causing adhesions and hindering possible later operation, I have an open mind on the subject: there is rather a conflict in the literature as to facts and opinions; von Eiselsberg was one of the first to raise the objection, but Holzknecht has said rightly that adhesions, if due to radiation, should be anterior rather than posterior, as the back of the thyroid, with the usual near medium voltage technique, has a considerably less dose than the front. To avoid the possibility in Webster: Treatment of Exophthalmic Goitre cases in which operation is in the balance a two or three months' trial of radiation may be made without much risk of causing adhesions with the usual mild technique.
If distance doses and high-voltage treatments are given for medium or small thyroids the risk would be greater. In large gland cases a choice should be made, if possible, between operation or radiation, and one or other method adhered to for whatever result there may be.
It is well known that X-ray private cases on the whole do better than out-patient hospital cases, because the home conditions are more suitable, and, as a rule, they can obtain rest and quietness while the treatment is in progress and the disease is active.
The only anxiety in undertaking any new cases lasts during the first weeks, when a suitable dose and dose-method is being chosen for the particular patient. I have seen stimulation effects, due to insufficient dosage, in patients referred to me who had begun to undergo treatment elsewhere. Towards the end of the treatment it is sometimes very difficult to know when to stop; when in doubt a few months' rest should be given. I have seen slight myxcedematous changes appear towards the end of a course of treatment; in every such case, however, the pendulum has swung back, when treatment was stopped, to an approximately normal thyroid balance. I think the best results are obtained when there is a gain in weight to slightly above the patient's previously normal weight.
The first symptoms of improvement are generally seen in the nervous system; sometimes after one treatment benefit is noticed; sometimes the pulse-rate comes down very quickly, in others it takes some months to reduce, though the patient feels well; the exophthalmos and thyroid enlargement remain to some degree in most of the long-standing cases. In more acute cases not supervening on an old goitre the eye symptoms and thyroid enlargement may become normal.
As to local results, I have had no case of burning. Slight telangiectases have been seen in three or four cases where the method of employing doses just suberythematous has been kept on too long, or where insufficient pauses have been made as improvement has begun to be evident.
Interesting points for discussion arise as to the response to radiation of predominantly vagal or sympat,hetic types of case, and as to the r6le of the thymus.
Many radiate the thymus, as a routine, together with the thyroid. I have only given thymus radiation when there is not the expected response with thyroid treatment; oe when marked myasthenia, coarse tremor, lymphocytosis with leucopenia, and amenorrhcea, added to a predominantly vagotonic type, all suggest that there is a considerable thymic element in the case. Of the patients who die at operation so many succetmb to "thymic death" that thymic radiation might well be given where possible as a routine before thyroidectomy; X-ray examination may be helpful in the diagnosis of thymus enlargement or substernal thyroid. Surgery had a thirty years' start of radiology in the treatment of exophthalmic goitre; but thyroid surgery has been fortunate in remaining almost entirely in the province of experts, whereas anyone, medical or lay, who has access to an apparatus can give X-ray treatment! Further, X-ray dose measurements only passed the elementary stage in the last fifteen or twenty years. My remarks are based on 130 cases of primary and secondary Graves' disease which I have examined, both clinically and electro-cardiographically, during the past eighteen months. All but ten patients were women. The ages ranged from 13 to 60. Of these, fifteen were treated medically, nine of them having a serious condition of the myocardium. Of these 130 cases, in 49 per cent. the myocardium was healthy, in This, I think, is an indication that operative procedure is conducted under more favourable circumstances during the earlier decades, and that it is inadvisable to persist too long with medical treatment in cases which do not respond rapidly.
In one old-standing case in which there had been X-ray treatment some years previously, with marked diminution in the size of the gland, there was a rapid irregular heart with auricular fibrillation and extensive damage to the heart-muscle. I found that the heart condition depended on the severity of the disease and on its duration. A severe onset, such as might occur from shock, especially seemed to affect it. On the whole, however, a moderately severe condition of long duration appeared CHART II. L. A., December 10, 1924 . L. A,, June 4, 1925 to have a greater and more lasting effect than did a severe one of short duration. The presence of tachyeardia causes a tumultuous heart action, which in time is followed by fatigue and dilatation, with tonicity murmurs at apex and base and often a friction rub over the latter. Hearts in the worst state were found in cases of secondary Graves' disease of long duration. Surgery, Medicine, Electro-Therapeuties antd Therapeutics 127 I found great variations in the blood-pressure. Dr. Strickland Goodall states that in primary Graves' disease it is low. In my cases there were only ten cases of 120 or below, the majority being between 130 and 160. In only two cases did the bloodpressure reach 200. The secondary Graves' disease showed a relatively higher pressure than the primary, though in a few cases of severe primary Graves' disease it was found to be very high. The electrocardiogram differs in the primary and secondary cases, though there are cases in which the records approximate as do the two varieties clinically.
The electro-cardiogram changes are:-(1) increased rate; (2) the auricular or P " wave is usually larger than normal in leads 2 and 3, the P-R interval may be greater than one-fifth of a second: (3) the T" wave is large or normal in lead 1, normal, smaller than the corresponding " P" wave, or inverted in lead 2, and usually inverted in lead 3; (4) the "Q R S " complex is usually normal in shape; (5) in 60 per cent. there was no preponderance of either side of the heart, in 30 per cent. there was left side preponderance, in 10 per cent. right side. Cases with left side preponderance were found usually with raised blood-pressure. Those with right side preponderance were seen in those goitres causing embarrassment to the venous return from pressure on the great veins-the "pneumo-mechanical heart" of Goodall.
In cases of primary Graves' disease the electro-cardiogram curves are normal in direction and amplitude, the " T " wave being upright and larger than the "P " wave in leads 1 and 2, and there is no damage to the conductive system through the auricle. In secondary Graves' disease cases the curves are often altered: the " T " wave is subnormal, diphasic, or inverted in lead 2, and smaller than the corresponding " P " wave. The "P-R" interval may be lengthened. The heart-rate is usually less than in cases of primary Graves' disease.
The clinical findings of the heart support those of the electro-cardiograph in the great majority of cases.
The procedure adopted at the Royal Free Hospital is the following: Cases of primary and secondary Graves' disease admitted with a view to operative treatment are given a few days' rest in bed under administration of Lugol's solution, 5 minims, t.d.s., and in almost all cases the basal metabolic rate is estimated on admission and again before operation. I may add that I am in complete agreement with Dr. McNee, that the pulse-rate is a very fair criterion of the amount of thyroid activity in these cases.
My advice to my surgical colleagues as regards operative treatment is summed up in the following points:
(1) No contra-indication to surgical procedure. It is the practice of both Mr. Joll and Mr. Norbury to remove three-quarters to seven-eighths of the gland where there is no contraindication.
(2) Not too extensive an operation.
(3) Primary ligation of one or more thyroid vessels.
(4) Preliminary rest in bed from one to three months either with iodine medication or with cod-liver oil and malt.
(5) No operation advisable.
The following points have guided me in advising treatment:-(a) Cardiac failure requires preliminary rest in bed and digitalis. (b) A systolic blood-pressure over 160 requires either a preliminary rest in bed, a primary ligation, or a modified enucleation, depending on the height.
(c) Auricular fibrillation, which occurs mainly in cases of secondary Graves' disease of long duration, is not per se a contra-indication to operation, but I think it advisable to recommend ligation first.
(d) For a basal metabolic rate over plus fifty, which tends to persist in spite of rest and iodine medication, primary ligation is indicated.
(e) Marked changes in the form of the electro-cardiogram point to a toxic state of the heart-muscle, and in these cases I advise either a few weeks in bed and administration of cod-liver oil, or a primary ligation, according to the severity of the case.
(f) An electro-cardiogram showing no abnormality beyond tachyeardia does not per se increase the operative risk.
I have had the opportunity of re-examining a good many cases some months after operation, and have found that the improvement in the general health corresponds with a return to a more normal electro-cardiographic record.
I have found that the cases which have done best are those of toxic goitre, provided that the heart has not been allowed to become too damaged before operative treatwent is carried out. In cases with auricular fibrillation the heart has frequently recovered its normal rhythm.
It is remarkable to note what an enormous improvement takes place in many cases even after a primary ligation, and I am inclined to think that except in those cases in which the myocardium is healthy and the hyperthyroidism of only moderate degree, primary ligatioin is the proper procedure.
I am showing the following electro-cardiograms to illustrate the changes found in cases of primary and secondary Graves' disease and the improvement which takes place after operation. Mr. LIONEL NORBURY said he wished to lay stress on a procedure in this disease which seemed to be of great importance, namely, primary ligation in some severe cases of the disease in which there were marked cardiac changes. He had carried out this primary ligation in a fair number of these severe cases, and his opinion was that it made the subsequent operation much safer. There were certain arguments for and against primary ligation. One of the main arguments used against it was that it rendered the subsequent operation more difficult owing to the adhesions which had been set up. That was true, but against that there must be set off the fact of the greater safety, and in comparison with that fact the adhesions did not count for much. He could remember two good examples in which, if primary ligation had not been done and a lobe had been removed straight away, a disaster would have occurred.
One of them was the case of a man aged 56, who developed Graves' disease acutely. He was in Burma with his wife, when his native servants attempted to kill them by drugging. He recovered from the effects of the drug and found his wife lying apparently dead by his side. That gave him a great shock, and he noticed that his eyes were protruding at that moment. A month later he had developed goitre. When he (Mr. Norbury) saw the man three months after the shock, the patient's condition was serious: there were present a rapid pulse-rate, very marked cardiac changes, and a basal metabolic rate of 65 to 70. He carried out a primary ligation, ligaturing one superior thyroid one week, and the other vessel a fortnight later. The patient went into the country and took things easily for three months and he then said he felt much better and able to do most things which he could not do before. His basal metabolic rate had now gone down to -9. This seemed curious, and the physician who did the electro-cardiographic examination asked him (the speaker) not to do anything more in the way of operation for the present. It was now nine months since the ligations were done; the patient was very much better, and living very much the life of an ordinary person, though he was not quite cured. If one lobe had been removed in the first instance, he doubted whether the man would have survived to have another lobe removed. He had also had a case of similar nature in a girl, in whom there were marked cardiac changes and thyroid intoxication. Both her vessels were ligated. Two months later she seemed to be very much better when she presented herself for inspection. He (Mr. Norbury) wondered whether he ought to do any more for her, but she said she would prefer to wait. She added that she had been to a spiritual healing service and had felt much better ever since! When asked whether he thought the service was the cause of the improvement, he replied that surgery ought to be given at least some of the credit.
Except for the mention made by Dr. Hoskin, nothing had been said in this discussion about primary ligation for goitre, but it was, he thought, a very important matter to consider. Some authorities said that it was useless and should not be done, in fact that it had done harm, as it made subsequent removal of the lobe more difficult. Such a statement he regarded as unnecessarily dogmatic; his own view was that primary ligation had a place in the surgery of the condition.
Dr. W. LANGDON BROWN remarked that in the course of this discussion Dr. Ryle said he attached more importance in this disease to optimism than to iodine; his (the speaker's) suggestion to him was that he might try both. In this debate there had been a tendency to minimize the psychological element in these cases. Someone had said that the cause of exophthalmic goitre was " sex and sepsis," and he (Dr. Langdon Brown) could not help feeling there was a good deal of truth in that. It was when a psychical strain was superadded to a septic factor that this syndrome was likely to develop. In hospital work it was very difficult to glean much of the psychological factor. He gave instances both from hospital and private practice in which the source of psychic trouble had been discovered.
Such cases had impressed him with the importance of the psychological factor, and he felt that if medical treatment was early and efficient, surgery was less often necessary. Though he said that, he had been deeply grateful for Mr. Dunhill's help in difficult cases in which operation was needed.
With regard to the septic factor, he had been much impressed with the importance of tonsillar sepsis. In the discussion on focal sepsis he was suprised to hear Professor Murray say he had not been struck with the influence of tonsillar sepsis in these cases; but that removal of tonsils was not sufficient to effect a cure he (the speaker) agreed. Still, he thought that, in the majority of cases, removal of the septic process played a very important part in the treatment of the disease. Beyond that, as far as medical means were concerned, he had come to rely mainly on rest and the treatment Df the psychological factor-though often that was not possible; also on the use of quinine hydrobromide, as recommended by McCarrison, and the application of iodine. And, dating from the time of the observations of Calvert and of Lawrence, when he had been unable to stabilize the patient's weight he had frequently had recourse to insulin.
On the opening day of the discussion, Dr. Graham showed a chart of a case of his (Dr. Langdon Brown's) in which a crisis had occurred. In that case iodine had been withdrawn rather too soon, because the pulse-rate was increasing in spite of iodine.
At that stage the dose should have been cut down, not stopped. And he thought that crisis might have been further precipitated by the use of ergotamine. Ergotamine had been recommended because it inhibited the motor and secretory effects of the sympathetic while leaving its inhibitory effects undisturbed. A few days after it had been given in this case the crisis occurred: it might have been either post or propter hoc. When the crisis did occur, 10 minims of tincture of iodine were given every four hours, and then there followed a distinct and rapid improvement.
Dr. THURSFIELD (Chairman) asked Dr. Langdon Brown to state what were the indications for the use of insulin.
Dr. LANGDON BROWN (in answer to the Chairman) said he had already mentioned one of the indications. He had generally used it in cases in which he had been unable to check the loss of weight, and he was now using insulin for many conditions, such anorexia nervosa, when the loss of weight could not be otherwise counteracted. Dr. Eason had intended to take part in this discussion, but was unable to; he had been much interested in that gentleman's communication to the Association of Physicians at the Edinburgh meeting, on the help the pulse pressure might give in determining whether the basal metabolic rate was increased, as it was difficult for the ordinary practitioner to determine that directly. A pulse pressure well over 40 was rather suggestive that in these cases the basal metabolic rate was increased, and he had confirmed the relationship by having the metabolic rate determined. But the converse could not be relied on, for he had had cases in which the pulse-rate was not increased, but the basal metabolic rate was definitely increased.
In cases of enlarged thyroid, in which one was doubtful whether to class them as hyperthyroidism or not, Dr. Gardiner Hill showed that the metabolic rate indicated whether one was dealing with hyperthyroidism or hypothyroidism; and in such a case observation on the difference betwee'n the systolic and the diastolic pressures would be a very useful preliminary observation towards determining the point.
Dr. J. W. McNEE said he wished for a moment to draw attention to one point which might be important in view of our ignorance of the causation of exophthalmic goitre. There was in the Museum of University College Hospital the thyroid gland of a fcetus delivered from a woman suffering from exophthalmic goitre. The fcetus showed all the main features of Graves' disease-prominent eyes and enormous thyroid gland. This specimen seemed to show that the disease might be transferred from mother to child in utero.
He wished to refer again to the mild crises, with exacerbation of symptoms, which were common in exophthalmic goitre. Warning of an approaching crisis was often given well in advance of the event by a sudden increase in the pulserate and sudden rise in temperature, best seen in patients under treatment with small doses of iodine. In such circumstances the iodine dose should be increased. He agreed with Dr. Langdon Brown about the psychological factor in the Wtiology of these crises, and referred to the frequency of sudden exacerbations after " visiting days " in the hospital wards.
Earlier in the discussion he had noted in one chart shown by Mr. Dunhill that two operations were performed on one patient at an interval of twelve days only. He (Dr. McNee) wondered if it was often necessary to operate in two stages, especially since the use of iodine as a preparation for operation had become well known. He would also like to know the factors which determined the surgeon to stop the operation after removal of one lobe, and subsequently proceed to another operation in twelve days. He (Dr. McNee) had formed the view that after iodine preparation one lobe and a large part of the second lobe could, if necessary, be removed at a single operation. It was a real difficulty if the patient must be told that she would have to undergo two operations.
Dr. THURSFIELD (Chairman) said he hoped that when Professor Fraser replied he would refer to recurrent goitre in young women during periods of lactation. He did not know what was the basal metabolic rate of such women. He also was somewhat still in the dark concerning the insulin treatment. He would like to know what effect insulin had on the bloodsugar curve in patients who were not suffering fr6m glycosuria.
Dr. H. E. B. CALVERT (replying to the Chairman on the suggestion of Professor FRASER) said he used insulin in these cases because of the antagonistic actions between the insulin and the thyroid. In a number of these cases there was haemoglycaemia, which he was able to control with insulin. Later he found that in cases which showed hyperglycaemia and glycosuria, if one pushed carbohydrates, even without giving insulin, the hyperglyeaemia often disappeared, as also did the glycosuria, and the patient put on weight. But when the excess carbohydrate diet was removed, there was a tendency to relapse. More rapid assistance was rendered subsequently by giving small doses of insulin. Often the giving of insulin meant taking the burden off protein metabolism and putting it on to carbohydrate metabolism; i.e., taking it off the thyroid and placing it on the pancreas; a strain was placed 'on the pancreas, and that was covered by giving insulin. He found that large doses did not accomplish more than small doses, namely, 5, 10, to 30 units in twenty-four hours. In one or two cases in which a crisis was threatening-one patient was bordering on the maniacal state-the patients made a rapid recovery merely upon being given insulin, though once the severe symptoms had been controlled, the insulin lost its effect, and so iodine was given. And, although the protein was withdrawn from the diet for the time being, the patients did not seem to suffer. He used the blood-sugar estimation in the ordinary way to check the carbohydrate storage and metabolism. One object of treatment in Graves' disease was to cause the patient to put on weight, and he agreed that insulin had that effect. He had found that in most cases of exophthalmic goitre there was a hyposecretion in the stomach, and that both in them and in normal people injection of insulin caused an increased secretion of gastric juice. It increased appetite and promoted the utilization of carbohydrate; in those directions it was beneficial.
Professor F. R. FRASER (in reply)
reminded Fellows that when he opened the discussion he stated he had had no experience of treating the disease by X-rays and by insulin. X-ray treatment had had able exponents, but except for Dr. Calvert's contribution little had been said of the place of insulin in the management of exophthalmic goitre. During the discussion there had been remarkable unanimity as to what was meant by exophthalmic goitre, and how in general the cases should be managed, but when it came to the details of treatment and to the prognosis in the different types of cases the discussion had not been easy to follow. There appeared to be no agreement as to what was meant by primary and what was meant by secondary Graves' disease. Until there was agreement on the differentiation of types it would not be possible to compare notes on treatment. The sooner an acceptable differential classification was advanced the more rapidly would treatment, both medical and surgical, advance.
Dr. Hoskin appeared to imply that heart-block, or some degree of prolongation of the P-R time, was a typical manifestation of thyroid intoxication of the heart. If so, this was the first time that such a statement had been made. If Dr. Hoskin could accumulate and present further evidence of this it would be a work of value.
Dr. MeNee had insisted on the need for anticipating and preventing the exacerbations which were frequently due to emotional causes. The dose of iodine should be increased when an exacerbation seemea imminent, and this applied to those exacerbations due to sepsis as well as to those of emotional origin.
The sexual events of life were important in this disease. Frequently the disease showed exacerbations, and sometimes it appeared to commence, at the time of changes in the sex organs-adolescence, menstruation, pregnancy, lactation and the menopause. There was not sufficient evidence to justify the statement that these events were causal, but they were certainly of importance in the production of exacerbations.
Dr. R. W. A. SALMOND (in reply) said he was very pleased to hear Professor Murray speak of his experience in the X-ray treatment of the disease. He (the speaker) agreed, in general, with the Professor that very large goitres did not do so well under the rays as the smaller ones. But be failed to agree with Professor Murray's statement that radium was more stimulating than X-rays in the very acute cases; the fatal case he himself (Professor Murray) referred to was no doubt due to the effect of X-rays. If, after consultation, it was agreed that a very acute case should be treated by irradiation, he would prefer radium, because it could be applied without moving the patient, and its application was quite noiseless, whereas there was a definite noise associated with X-ray treatment, which might be disturbing to patients so sensitive as they were in these cases.
Professor Murray referred to the danger of myxcedema following excessive or over-enthusiastic treatment by irradiation. That was a real danger, but fortuuately it seldom pccurred. Another, but less known danger, was that of rheumatoid arthritis, probably due to the loss of thyroid secretion in the general body metabolism. Professor Murray laid it down, roughly, that X-ray treatment might be tried for two months, and if there was no improvement in that time, some other method, such as operation, might be tried. Much could be said for this, but in some cases though little response was observed in two months, perseverance ultimately brought about a good result.
Dr. Webster raised the question of the varying techniques, and referred to a case which was cured by a massive dose of X-rays given at one sitting. He (the speaker) had never tried to cure a case of exophthalmic goitre in one sitting. In some acute cases one might use small doses of the rays, in the hope of avoiding overstimulation of the gland. At hospital he had been asked to give, against his better judgment, ten full skin doses of the rays in ten days. The result was good, but still he did not feel he ought to have taken the risk; the skin was, of course, heavily protected.
Dr. Webster also spoke of a persistent thymus in association with exophthalmic goitre. This was not as well recognized as it might be. He had seen cases which were " hanging fire " during treatment by irradiation to the thyroid gland, and after finding out that there was a persistent thymus, irradiation of that gland brought about a decided improvement.
Dr. THURSFIELD (Chairman)
said that a number of questions occurred to him which he might have put had he been present on the previous day. One was as to whether any surgeon had tried the effect of X-rays applied after the first operation on the gland.
